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(57) Abstract: 



CONSTITUTION: A steel, which has a composition 
consisting of, by weight, 0.05-0.10% C, 20.30% Si, 
1.20-1.80% Mn, 0.06-0.15% Ti, 0.01-0.06% 
Nb, 20.0040% N, 0-1.0% Cr, 0-0.06% V, and the balance 
iron with inevitable impurities and further containing, 
if necessary, one or 3 2 kinds among 0.0002-0.01% Ca, 



PURPOSE: To produce a high strength hot rolled steel 
plate used for automobile, industrial machinery, etc., 
having superior formability required of wheel disk in 
particular, endurance strength required of structural 
member, and further excellent surface characteristic COPYRIGHT: (C)1 996, JPO 
required of exterior member and also having tensile 
strength. 



0.01-0.10% Zr, and 0.002-0.10% rare earth elements, is 
used. After hot rolling is completed at 780-860°C, the 
resulting hot rolled steel plate is acceleratedly cooled 
down to 350-550°C at (1 0 to 50)°C/sec cooling rate. 
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-r * c t iz £^xnm<nmm$L<r>m-k*Nm-fh - 1 

L7t**v\ &ME3£«9tt±iaJt£ 780- 950 
[0 0 6 1 ] i^iKii, »i<o»WEJ£*fttn 

70 C 780 - ZWCX4bZ>o 

[0 0 6 2] ttz, aJ^iftaE*** 600t;*»*4v^i 7 

ajte&f-CO^a&f**, 600- 700 < C<OiSKitT-2 
~10#MO^t LfZo 

[0 0 6 3] £*5, iHB£EJ£»ffi*M*&a*it?0^ai 
*10 < C/#J^±<O^*Pii)Kt LfcOti, K«bn.7c9>7- 
20 "7 hf- ?A'±-? 2~~-\0&<?>®$1%Wli%kfctZ>tztbX' 

[0 0 6 4] ttz, HtrfE^$?-Tf*<O^35:20 , C/#m 
±.tLti&, 20 < C/#*j»<^^iPiiSt:-(i/N--9^ h7) s 
^ L , M7 7> ->*14* S ®T1- i * * 4 o 

[0065] $<bK, #wa*icov»T{i, frieo^i 

<0*Hlffi3i*frtra«, 550 < CSrSx.4t%^(C/N'- 
9 -f h *»^« L T# CF7 7> "✓tt*»fiT L > -7j, 350 

?*iTW7 7^ fcf 4 0 U^w 

50 v\ ^flX^SJS?: 350- 550t;i:L£o £>0ttiL< 
(±, 400- 520t:T**4o 

[0 0 6 6] SklM^tzX n iz, mji.v>$lft'&.fc*^1r 

ZfflZm^X^ tt±i&)$ 780- 860X:X»-M!±^^T 
Lfztk, 10-50t:/#cO^*P5S)S-r 350- 550t:iT*7JP 
mi$WLxmM2>Z.tiz]:t) > ISHEMBfti^-X'rT- 

■i y *%knit-tz>tmz*-z.7-±4 htwswujpi 

Zh\ZtKaJ&.*£i\LZ*tZ>>*- 1 7 4 h^)Vv->^- 
40 -i hO^SrWftiJ-f^C £tfX&2>tztb, *PXttH«*t 
t7xH h-^-fT-^ ha^«r*f *JS38i«&®8MK 

[0067] $f>ic, ttxia* 780- 95ox:x <r>mmj± 

m^tT'&OiS&Mmx, 600- 700"C<7)S.KltT- 2-10 
it J: ODnittU«*Lfc*aiK«i 

[0 0 6 8] 

50 *#WUKWt*. 
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[0069] (m.mmi) ituz^-t-t^iz^ it^i&fr 

h &J£j&*A~T<7>.X v-7**> JE2 iZTF-t&ftr-t&MEtet 

[0 0 7 0] &btltzmm*b J I S 5^?l3II*S£K-£ 
SRL, ?l5R#te5rW*L^ 0 $f>C, lOOmmfllX 100 
mmg$<D8M£££i3fcU 10mm^ cD7t£fT*>ft^7t:fjL IS 
£)60" ORjt^^f-e^&tfliUftiff^^tetf**** 

* 1 



;2 



[0 0 7 1 ] »|IIEEii&Ofll«tf>^iB1fctfcK^» 

[0 0 7 2] Jtt±Ott**-ft-*?*TfK2U^fo 

[0 0 7 3] 

[«1] 



REM : *±*Rtc$ , SMS : FeRQSr^figTfrEfo 





C 


Si 


Mn 


P 


S 


Ti 


Nb 


sol. Al 


N 


Cr 


V 


Ca 


Zr 


REM 


A 


0.06 


0.01 


1.35 


0,008 


0.003 


0. 082 


0.017 


0. 030 


0. 0027 












B 


0.06 


0.04 


1.23 


0.005 


0.002 


0. 094 


0.025 


0.014 


0. 0022 












C 


0. 05 


<0. 01 


1.73 


0.010 


0.001 


0. 122 


0.019 


0.027 


0.0015 












D 


0. 07 


0. 18 


1.55 


0. 016 


0.001 


0. 130 


0. 046 


0.051 


0. 0008 












E 


0. 09 


0. 01 


1.40 


0.007 


0. 003 


0. 097 


0. 031 


0.032 


0.0017 


0. 65 










F 


0.07 


<0.0L 


1.34 


0. 004 


0. 007 


0. 119 


0. 022 


0. 007 


0. 0023 




0.02 






0.02 


G 


0.10 


0.12 


L29 


0. 026 


0. 005 


0. 067 


0.015 


0. 003 


0. 0037 






0.0013 






H 


0.06 


0. 04 


1.25 


0.015 


0.001 


0. 128 


0.024 


0.011 


0. 0015 




0.04 








I 


0.05 


0. 01 


1.52 


0.007 


0. 008 


0. 107 


0.023 


0. 023 


0. 0022 








0.05 




J 


0.07 


0. 01 


1.47 


0. 002 


0. 002 


0. 095 


0.018 


0.019 


0. 0017 


0. 48 




0. 0022 






K 


0.07 


0.01 


1.45 


0.012 


0. 001 


0. 085 


0.018 


0.022 


0. 0027 


0. 25 


0.03 








L 


0.06 


0. 03 


1.64 


0.004 


0. 005 


0. 121 


0.014 


0. 018 


0.0013 








0.02 




M 


0. 15* 


a oi 


1.65 


0.015 


0. 003 


0. 075 


0.025 


0.028 


0.0031 












N 


0. 09 


0.54* 


1.53 


0. 012 


0. 003 


0. 082 


0.019 


0. 012 


0. 0022 












O 


0.08 


0. 05 


1.35 


0. 008 


0. 004 


0. 024* 


0.027 


0. 027 


0. 0013 




0.03 








P 


0. 06 


0. 12 


1.78 


0. 004 


0. 006 


0. 110 


0.003* 


0.028 


0.0035 


0. 38 




0.0017 






Q 


0.08 


0. 08 


2. 05* 


0.007 


0. 002 


0.089 


0.026 


0. 032 


0.0088* 








0. 02 




R 


0. 08 


0.G5 


1.15 


0.006 


0.001 


0.076 


0.025 


0.023 


0. 0028 


1.42* 










S 


0. 05 


0.06 


0.83* 


0.009 


0.003 


0.069 


0. 019 


0.031 


0.0025 










0.03 


T 


0. 06 


1.S0* 


L34 


0. 010 


0. 001 


0.057* 


a 001* 


0.037 


0. 0047* 


0.51 
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si 


& 

m 
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m 

m 




CC) 


CC/s) 


CC) 


o. imt} 

(N/mra 2 ) 


(N/mm 2 ) 


\W 

(%) 


(%) 


(N/ma 2 ) 


<*l> 






1 


A 


1250 


840 


30 


460 


691 


793 


22.8 


102 


415 


0. 52 






2 


A 


1250 


840 


30 


420 


716 


810 


22.3 


96 


426 


0.53 


© 




3 


B 


1250 


840 


40 


450 


718 


812 


21.2 


103 


439 


0. 54 


© 




4 


C 


1250 


800 


40 


450 


738 


809 


22. 1 


94 


472 


0.58 


© 




5 


D 


1200 


800 


40 


380 


742 


812 


21.5 


98 


483 


0.59 






6 


E 


1200 


800 


15 


520 


734 


829 


21.8 


95 


452 


0.55 


© 




7 


F 


1200 


860 


15 


460 


751 


826 


22. 1 


100 


478 


0.58 






8 


G 


1160 


880 


15 


460 


675 


788 


21.9 


110 


415 


0,53 


Q 


m 


9 


H 


1160 


860 


35 


460 


757 


825 


22.3 


103 


488 


0.59 






10 


I 


1160 


820 


35 


420 


725 


808 


22.4 


100 


453 


0.56 


© 




11 


J 


1220 


820 


25 


420 


712 


805 


22.6 


98 


437 


0.54 


© 




12 


K 


1220 


820 


25 


420 


711 


812 


22.2 


98 


438 


0.54 






13 


L 


1220 


820 


25 


420 


743 


816 


22.3 


96 


475 


0.58 






14 


A 


1250 


840 


30 


600 * 


685 


786 


21.9 


59 


360 


0.46 


© 




15 


B 


1250 


840 


80 * 


200 * 


658 


902 


21.6 


37 


478 


0.53 


„<§L 




16 


C 


1250 


750 * 


8 * 


500 


738 


809 


15.3 


63 


431 


0. 53 






17 


M* 


1220 


820 


25 


460 


747 


864 


18.9 


54 


443 


0.51 


9 


it 


18 


N* 


1220 


820 


25 


460 


718 


823 


21.3 


95 


430 


0. 52 


X 




19 


O* 


1220 


820 


25 


460 


586 


720 


25.3 


108 


314 


0. 44 


© 


© 


20 


P* 


1250 


860 


30 


420 


744 


827 


13.8 


91 


467 


0.56 






21 


Q* 


1250 


860 


30 


420 


755 


859 


10.6 


73 


1 458 


0. 53 


® 




22 


R* 


1250 


860 


30 


420 


733 


844 


20.4 


82 


1 438 


0. 52 


A 




23 


S* 


1250 


860 


30 


420 


615 


716 


24.6 


103 


364 


0.51 


@ 




24 


T* 


1250 


860 


30 


450 


687 


811 


23.7 


105 


407 


0.50 


X 





(#2) ^ftttros^-, ®:®b-cft», o-mt^m, a- xtr-im*) xr&t^y-jwEasfe^a. 



[0 0 7 5] m2frbWhfr%£7l^ *&miZMt 
4*fl^*S$ftfcStffi»K (KS1-13) (±780N/mm2 

[0 0 7 6] S7t, «|«*IIK«4*R^*— >KEt4< 

[0 0 7 7] *8tfl*j^jett«>±R*tt*t.fcK SO 

[0 0 7 8] $ e>tc, tt±S** s »Se1ioTPR?r^it^ 
«#16"Cli# t Jtifctr tt^fiT LTv^i, 
[0 0 7 9] ttz, C**%5£tt«>JiR&fl.*tjfcK#17 

±K**1-*LfcR#18, 24i3 <fc IKJria^fcttO-tRtffl 



**«*5fctt0>TR«:*MtJfctt#19, £ <fc Mnt* s iStt 
«0TR**f-*tfcK#23-eii, ?I?S5S$ fc*#»*jWB:T 

TLTV>4. *7t, Nb*56*a5fe<|OTIR«r*1>*LfeK#2 
0, is «£ OTto* t Nf:^5£te<0-LR£*l.*t*:i*#21 

[0080] 2 ) mffl&.w&ommmr'&i§ 
[0081] fthtitzmm-b, ^mmi m 

[0 0 8 2] 
[S3] 
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15 



16 



# 


m 
m 
m 

1 
















tt±w& 


mm 

rc/s) 


fift 
TO 


mi 
{m 


cc/s) 


(TCJ ! 


(tm :3.2mnu 


*>> 


(N/DID 2 ) 


(#1) 


(#2) 


0.23^ 
(tf/mn 2 ) 


(N/fflGl 2 ) 


tttf 
C%> 


{%) 


25 


A 


1250 


860 


25 


670 


5 


85 


450 


687 


788 


24.6 


105 


411 


0.52 


© 


26 


A 


1250 


920 


40 


670 


7 


35 


430 


712 


812 


24.1 


102 


415 


0.51 


© 


27 


B 


1250 


920 


40 


670 


7 


35 


450 


721 


814 


24.3 


104 


437 


0. 54 


© 


28 


C 


1250 


920 


40 


670 


7 


35 


460 


730 


802 


24.7 


103 


456 


0.57 


© 


29 


D 


1200 


820 


15 


640 


3 


40 


380 


745 


817 


23.5 


107 


467 


0.57 


0 


30 


E 


1200 


820 


15 


640 


3 


25 


520 


720 


807 


23.3 


105 


431 


0.53 


© 


31 


F 


1200 


820 


15 


640 


3 


25 


450 


748 


820 


23.5 


100 


456 


0.55 




32 


G 


1160 


860 


25 


650 


5 


30 


450 


682 


796 


24.7 


113 


403 


0.51 


0 


33 


H 


1160 


860 


25 


650 


5 


30 


450 


745 


813 


24.1 


107 


442 


0.54 


© 


34 


I 


1160 


880 


35 


650 


5 


30 


430 


727 


808 


24.6 


104 


434 


0.54 


© 


35 


J 


1220 


880 


35 


680 


9 


55 


430 


715 


812 


22.9 


103 


428 


0.53 




36 


L 


1220 


880 


35 


680 


9 


55 


430 


704 


805 


24.4 


103 


437 


0.54 


<§> 


37 


K 


1220 


880 


35 


680 


9 


55 


430 


733 


802 


23.7 


102 


438 


0.54 




38 


A 


1250 


860 


30 


720 * 


5 


25 


600 * 


670 


773 


22.3 


61 


348 


0. 45 




39 


B 


1250 


860 


30 


670 


5 


55 


200 * 


628 


886 


19.4 


48 


449 


0.51 


® 


40 


C 


1250 


860 


30 


580 * 


3 


30 


450 


755 


829 


13.1 


84 


433 


0.52 


© 


41 


C 


1220 


880 


35 


680 


7 


15 * 


500 


720 


792 


21.3 


62 


378 


0.48 


© 


42 


M* 


1220 


840 


25 


670 


5 


35 


460 


735 


855 


18.2 


49 


427 


O.50 




43 


N* 


1220 


840 


25 


670 


5 


35 


460 


712 


814 


22.6 


96 


422 


0.52 


X 


44 


O* 


1220 


840 


25 


670 


5 


35 


460 


575 


705 


24.5 


102 


299 


0.42 


<§> 


45 


P* 


1250 


880 


35 


650 


3 


30 


430 


733 


820 


12.1 


88 


453 


0. 55 


o 


46 


Q* 


1250 


880 


35 


650 


3 


30 


430 


739 


841 


11.4 


77 


439 


0. 52 


@ 


47 


R* 


1250 


880 


35 


650 


3 


30 


430 


725 


837 


21.2 


85 


424 


0.51 


A 


48 


S* 


1250 


880 


35 


650 


3 


30 


430 


598 


701 


25.1 


110 


349 


0.50 
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